1, Table 1 ) [19, 27] . Information about the river of origin and mating history of hatchery 1 2 7
fishes is shown in the columns "River / tributary" and "Additional information", 1 2 8 respectively, in Table 1 . The ND5 region (1,597 bp) was amplified with the primer pair ND5-F1 and ND5-R 1 4 5
( NC_008747) were deposited in DDBJ/EMBL/GenBank as shown in S1 Table. 1 5 5 1 5 6 The whole-mitogenome fragment (16.6 kbp) was amplified with primer pair MT-F 1 5 9
and MT-R ( DNA sequence and determination of haplotype 1 9 3
The sequencing analysis of the 1,449 bp fragment containing the ND5 gene detected a 1 9 4 total of 18 ND5 haplotypes with 28 SNP sites from 383 individuals (Tables 3 and S2 ). Of 1 9 5 1 7 these, 10 ND5 haplotypes (KS4, KS6, KS8-KS10, KS12, KS14, HT3, HT4A, and HT4B) 1 9 6
were detected in hatcheries, and seven of these, KS4, KS6, KS8-KS10, KS12, and KS14, 1 9 7
were detected in the Kase River system. KS4 was also detected in the unstocked area, 1 9 8 sSRF, in the Hitotsuse River system. in Table 4 . The majority of ND5 haplotypes were associated with more than one MT 2 0 7 haplotype, with 32 haplotypes including 256 SNP sites being detected (Tables 4 and S2 ).
0 8
Sixteen haplotypes were detected in hatcheries (see asterisks, Table 4 ), and six of these, 2 0 9 mtKS4_1, mtKS8, mtKS9, mtKS10_1, mtKS12, and mtKS14_2, were detected in the 2 1 0
Kase River system. Hatchery haplotypes were distributed in 12 tributaries (13 sites) 2 1 1
including sites with unknown stocking history (Fig 1) . Several hatchery haplotypes were 2 1 2 detected upstream of artificial barriers (e.g., dams) and/or natural barriers (e.g., 2 1 3 waterfalls): mtKS4_1 at St11; mtKS8 at St2 and St9-1; mtKS9 at St15; and mtKS10_1 at 2 1 4 St13 (Fig 1) . The whole-mitogenome sequences of KS6 in the Kase River system 2 1 5 (mtKS6_1) and KS4 in sSRF (mtKS4_2) did not match any hatchery MT haplotype in the 2 1 6 samples analyzed here (Table 4) . Two MT haplotypes, mtKS4_1 and mtKS9, were 2 1 7 detected in hatchery sHT1, which was reared with fish from sKFR; one of these MT 2 1 8 haplotypes, mtKS4_1, was the same as that detected in sKFR (Tables 1 and 4 ). Analyzed 2 1 9
MT haplotype in the ND5 haplotype KS4 samples in the Kase River system was 2 2 0 consistently mtKS4_1 except a sample at St8, mtKS4_2. Other findings provided by whole-mitogenome analysis 3 0 0
The whole-mitogenome analysis provided accurate information that was not available by 3 0 1 conventional partial analysis of the mitogenome, enabling various inferences to be made.
0 2
For instance, it allowed estimation of the origin of stocked fish. Partial analysis showed 3 0 3 that the ND5 haplotype KS4 was detected widely and frequently across the Kase River 3 0 4 system (Table 3) . However, with whole-mitogenome analysis, fish with this haplotype 3 0 5 could be divided into three MT haplotypes, mtKS4_1, mtKS4_2, and mtKS4_HIT, and 3 0 6
these MT haplotype of analyzed samples in the Kase River system were all mtKS4_1 3 0 7 except a sample at St8, mtKS4_2 (Table 4 ). Hence, we could infer that the haplotype 3 0 8 mtKS4_1 in the Kase River system was derived from sKFR and was spread from the 3 0 9 2 6 hatchery sHT1 on the Kase River system, because this MT haplotype was detected at both 3 1 0 sHT1 and its original sKFR, consistent with our pre-information (Fig 1, Table 1 ).
1 1
The current study clarified that a reared strain is shared by multiple hatcheries and 3 1 2 is stocked at multiple sites: e.g., hatchery MT haplotype mtKS8 was detected at three 3 1 3 hatcheries (sHT3, sHT4, and sHT6) and four tributaries (five sites: St2, St6, St8, St9-1, 3 1 4
and StM1) (Fig 1, Table 4 ). Hatcheries sHT2-sHT6 are used by fisheries cooperatives, 3 1 5
fishing clubs, and/or many personal people are likely used to stock various rivers (e.g., 3 1 6 [19, 27] ). It is of concern that stocking of these rivers could cause loss of the unique gene 3 1 7
sequences of the indigenous fish, and lead to loss of genetic diversity in this species in 3 1 8
